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Welcome Speech 
The Dean - Faculty of Civil Engineering and Planning, Universitas Islam Indonesia  
 
Assalamu’alaikum	warrahmatullahi	wabarakatuh	
The	honorable:		
 Rector	of	UII,	Dr.	Harsoyo,		
 Conference	Partners:	University	of	Hawai’i	at	Manoa	–	USA,	Univesity	of	Rhode	Island	–	USA,	
Hokkaido	University	–	Japan,	University	of	Rhode	Island	(URI),	-	USA,	National	Cheng	Kung	
University	 –	 Taiwan,	 PT.	 Waskita	 Sangir	 Energi,	 Persatuan	 Insinyur	 Indonesia	 (PII)	 and	
Intakindo	
 Keynote	speakers:	Prof.	Dolores	Foley,	Prof.	Thomas	Boving,	Prof.	Masahiko	Fujii,	Prof.	Tsair	
Fuh	Lin,	Mr.	Ibnu	Sina	and	Mr.	Surahman	
 Participants	of	the	4th	ICSBE	2016	
 Distinguished	Guests,	ladies	and	gentlemen,		
	
First	of	all,	praise	be	to	Allah,	the	Cherisher	and	Sustainer	of	the	world,	for	His	blessing	for	all	of	
us.	 He	 who	 has	 provided	 us	 a	 chance	 so	 that	 we	 could	 be	 here	 to	 share	 knowledge,	 ideas,	
solutions	 and	 experiences	 in	 the	 Fourth	 International	 Conference	 on	 Sustainable	 Built	
Environment	 (ICSBE)	 2016.	 To	 the	 academicians,	 our	 colleagues	 from	 overseas	 universities,	
guests,	 participants,	 students	 and	 so	 on,	 please	 accept	 our	 gratitude,	 warm	 welcome	 and	
appreciation.		
The	 sustainability	 of	 green	 infrastructure	 and	 environment	 is	 a	 common	 thing	 to	 be	 realized	
without	 compromising	 the	 ability	 of	 future	 generation.	 It	 must	 be	 done	 to	 prevent	 any	
adverseimpacts	 on	 our	 lives	 such	 as	 air	 and	 water	 pollution,	 land	 use	 and	 contamination,	
material	depletion,	impacts	on	human	health,	and	climate	change.	Therefore,	it	is	expected	that	
the	incorporation	of	sustainable	development	concept	in	terms	of	research,	product,	and	values	
will	 enhance	 the	 energy	 performance	 of	 environment	 development	 and	 bring	 about	 building	
sustainability	as	well	as	disaster	management.	The	needs	should	merge	with	the	improvement	
of	global	development	to	create	a	sophisticated	life.		
The	 Fourth	 International	 Conference	 on	 Sustainable	 Built	 Environment	 (ICSBE)	 2014	 takes	
issues	 in	 this	 urgent	 agenda	 of Sustainable Building and Environment for Sophisticated 
Life”.	 The	 conference	plays	 role	 as	 the	media	 to	 share	wisdom	and	experiences,	 and	develop	
knowledge	 as	 well	 as	 skill	 and	 recent	 technologies	 on	 the	 applicationof	 built	 environmental	
sciences	and	technologies.		
Let	 me	 deeply	 express	 a	 special	 appreciation	 to	 the	 speakers:	 Prof.	 Dolores	 -	 University	 of	
Hawai’i	 at	 Manoa,	 USA,	 Prof.	 Thomas	 Boving	 –	 University	 of	 Rhode	 Island	 (URI),	 USA,	 Prof.	
Masahiko	 Fujii	 -	 Hokkaido	 University,	 Japan,	 Prof.	 Lin	 –	 Cheng	 Kung	 University,	 Taiwan,	 Mr.	
Surachman-PT.	WaskitaSangir	Energy,	Mr.	IbnuSina-	Major	of	Banjarmasin.	Our	appreciation	is	
also	for	all	the	participants	who	have	actively	written	excellent	research	papers.		
Finally,	my	special	thanks	go	to	the	Rector	of	UII,	all	the	steering	and	organizing	committees	for	
making	 this	 conference	 possible.	 It	 is	 desired	 to	 have	 a	 sustainable	 conference	 to	 be	
continuously	held	in	the	future	times,	as	we	are	challenged	to	make	a	sustainable	building	and	
environment	for	a	sophisticated	life.		
Wassalamu’alaikum	warrahmatullahi	wabarakatuh	
	
Yogyakarta,	October	12,	2016	
Faculty	of	Civil	Engineering	and	Planning	(FCEP),	Universitas	Islam	Indonesia		
Dr.-Ing. WidodoBrontowiyono. 
The	Dean	
Welcome Speech 
The Rector - Universitas Islam Indonesia  
The	Honorable:	
 Dean	of	Faculty	of	Civil	Engineering	and	Planning	Universitas	 Islam	 Indonesia,	Dr.	 –Ing.	 Ir.	
Widodo,	M.Sc	
 All	the	keynote	speakers	of	this	conference:	Prof.	Dolores	Foley	(from	University	of	Hawaii	at	
Manoa,	USA),	Prof.	Thomas	Boving	(from	University	of	Rhode	 Island,	USA),	Prof.	Tsair	Fuh	
Lin	(from	National	Cheng	Kung,	Taiwan),	Ibnu	Sina	S.Pi.,	M.Si.,	(as	a	Mayor	of	Banjarmasin),	
Prof.	 Masahiko	 Fujii	 (from	 Hokkaido	 University),	 Ir.	 Surachman,	 M.Tech.	 (Director	 of	 PT.	
Waskita	Sangir	Energi)	
 Distinguished	participants,	ladies,	and	gentlemen	
	
Assalamu’alaikum	Warahmatullahi	Wabarakatuh,	
On	this	special	occasion,	let	me	invite	you	to	praise	Allah	SWT	for	His	mercy	and	grace	that	we	
are	able	 to	attend	the	4th	 International	Conference	on	Sustainable	Built	Environment	(ICSBE)	
today.	
On	 behalf	 of	 the	 university,	 I	warmly	welcome	 you,	 all	 the	 impressive	 keynote	 speakers	 and	
participants.	 Welcome	 to	 Universitas	 Islam	 Indonesia,	 the	 oldest	 national	 university	 in	 the	
country.	
Distinguished guests, ladies, and gentlemen, 
In	September	2015,	The	United	Nations	(UN)	held	The	UN	Development	Summit	that	formally	
adopted	 the	 agreement	 “Transforming	 our	 World:	 The	 2030	 Agenda	 for	 Sustainable	
Development”.	The	summit	embraced	the	three	dimensions	of	sustainability,	such	us	economic,	
social	and	environment.	The	summit	also	aimed	at	ending	global	poverty	and	building	a	life	of	
dignity	for	all.	That	was	a	generally	accepted	concept	of	Sustainable	Development	Goals	(SDGs)	
in	the	world.	The	report	of	 the	1987	World	Environment	and	Development	Committee	argues	
that	 “Sustainable	 development	 is	 development	 that	 meets	 the	 needs	 of	 prevention	 without	
compromising	the	ability	of	future	generations	to	meet	their	own	needs”.	
Three	 dimensions	 of	 sustainable	 development	 which	 consist	 of	 society,	 economy	 and	
environment	 should	 exist	 together.	 Economic	 development	 should	 not	 depend	 on	 excessive	
resource	 consumption;	 meanwhile,	 environmental	 sustainable	 development	 should	 be	
considered	more	important.	This	4th	 ICSBE	2016	is	conducted	 to	provide	 the	opportunity	 for	
government	officials,	researchers,	academicians,	industry	practitioners,	non-governmental	and	
multinational	organization	staffs	and	other	stakeholders	to	share	their	views	and	experiences	to	
build	international	collaborative	networks	on	managing	sustainable	development.		
Some	 important	 issues	 that	 will	 be	 presented	 on	 this	 seminar	 are	 about	 how	 to	 manage	
sustainable	 development	 through	 Green	 Infrastructure,	 Sustainable	 Resources	 Management,	
and	Sustainable	City.	I	do	hope	that	this	conference	will	inspire	us	to	enhance	our	awareness	to	
explore	any	possibilities	 in	involving	sustainable	development.	Also,	 I	 look	forward	to	hearing	
discussions	(on	these	topics)	and	I	hope	we	can	be	inspired	by	the	best	practices	we	will	hear	
from	our	distinguished	speakers.		
Finally,	 by	 reciting	 “Bismillahirrahmanirrahim”	 hereby	 I	 officially	 open	 the	 event	 of	 the	 4th	
International	Conference	on	Sustainable	Built	Environment	(ICSBE).	May	Allah	always	guide	us	
and	lighten	our	step.			
Thank	you.	
Wassalamu’alaikumWarahmatullahi	Wabarakatuh. 
 
Yogyakarta,	October	12-14,	2016	
Dr. Harsoyo 
Rector	
Preface	
	
Dear	Readers	and	Participants,	
The	4th	International	Conference	on	Sustainable	Built	Environment	(ICSBE),	held	in	Yogyakarta	
on	October	12-14,	2016,	is	biannual	international	conference	organized	by	the	Faculty	of	Civil	
Engineering	 and	Planning,	 Islamic	University	 of	 Indonesia	 (UII),	 	 Yogyakarta	 since	 2010.	The	
conference	 is	 aimed	 at	 nurturing	 the	 study,	 comprehension,	 and	 appreciation	 of	 the	 built	
environment.	
The	conference	 is	 intended	to	provide	a	 forum	for	exchanging	of	 ideas,	sharing	of	knowledge,	
and	dissemination	of	information	on	the	study	of	the	built	environment	from	different	parts	of	
the	 world.	 It	 seeks	 to	 further	 develop	 regional	 and	 international	 network	 of	 academicians,	
professionals,	and	policy	makers	on	the	management	of	the	built	environment.	
The	 first	 ICSBE	 was	 held	 in	 May	 2010	 in	 Yogyakarta,	 with	 the	 theme	 ‘Enhancing	 Disaster	
Prevention	 and	Mitigation’,	which	 attracted	 participants	 from	 8	 countries,	who	 presented	 74	
selected	 papers.	 In	 response	 to	 the	 interests	 of	 the	 participants,	 the	 second	was	 held	 in	 July	
2012	with	the	theme	“Livable	Cities	 in	Fast	Growing	Cities”	and	the	third	was	held	in	October	
2014	by	theme	“Resilience	and	Risk	Reduction	towards	Well-being	Society.”	There	were	more	
than	150	abstracts	submitted	and	presented	 in	 the	conference	 from	several	countries	such	as	
Indonesia,	 Malaysia,	 Philippine,	 Turkey,	 Thailand,	 USA,	 etc.	 Since	 the	 4th	 ICSBE,	 ISSN	
(International	 Standard	 of	 Serial	 Number)	 is	 used	 instead	 of	 ISBN	 because	 the	 conference	 is	
organized	 regularly	 once	 in	 two	 years.	 In	 order	 to	 improve	 the	 quality	 of	 ICSBE,	 we	 select	
excellent	papers	and	submit	to	international	journal	indexed	by	scopus	(selected	papers	only).	
The	 fourth	 ICSBE	 is	 supported	by	Hokkaido	University,	 Japan,	University	of	Hawaii	at	Manoa,	
USA,	University	of	Rhode	Island,	USA,	National	Cheng	Kung	University,	Taiwan,	Government	of	
Banjarmasin,	PT.	Waskita	Sangir	Energy,	PII	and	Intakindo.	
The	theme	of	4th	ICSBE	2016	is	Sustainable Building and Environment for Sophisticated Life 
and	 the	 sub-themes	 are:	 Green Infrastructure, Sustainable Resources Management, 
Sustainable City and Special Issues on Disaster management. 
The	4th	 ICSBE	 is	attended	by	worldwide	participants	 such	as	 Indonesia,	Malaysia,	Philippines,	
Thailand,	India,	Bangladesh,	Australia,	USA,	Japan,	Taiwan,	etc.	More	than	140	abstracts	and	full	
papers	 were	 submitted	 and	 about	 95	 papers	 were	 selected	 to	 be	 presented	 during	 the	
conference.	
Finally,	 on	 behalf	 of	 the	 organizing	 committee	 and	 organizing	 institution,	 we	 would	 like	 to	
deliver	 our	 gratitude	 to	 the	 participants	 and	 various	 parties	 for	 their	 financial	 support,	
especially	to	the	Ministry	of	Research,	Technology	and	Higher	Education	(RISTEK	DIKTI).	
Eko Siswoyo, Ph.D 
Chairman	of	4th	ICSBE 
Conference Organization 
Organizing institutions 
Universitas	Islam	Indonesia,	Indonesia	
Hokkaido	University,	Japan	
University	of	Rhode	Island	(URI),	USA	
National	Cheng	Kung	University,	Taiwan	
University	Hawaii	at	Manoa,	USA	
 
Supporting Organization 
Ministry	of	Research,	Technology	and	Higher	Education,	the	Republic	of	Indonesia	
Persatuan	Insinyur	Indonesia	(PII)	
Intakindo	
Waskita	Sangir	Energi	
	
Organizing Committee 
Eko	Siswoyo,	PhD.	(General	Chair)	
Dr.	Arif	Wismadi	(Vice	Chair)	
Prima	J.	Romadhona	(Deputy	Chair)	
Faizul	Chazanah	
Uswatun	Khasanah	
Puji	Astuti	
Febri	Chairutami	
Dheka	Shara	Pratiwi	
Dika	Erdiyawan		
	 	
Steering Committee: 
Dr.-Ing.	Widodo	Brontowiyono	(UII,	Indonesia)	
Miftahul	Fauziah,	Ph.D	(UII,	Indonesia)	
Hudori	(UII,	Indonesia)	
Noor	Cholis	Idham,	Ph.D	(UII,	Indonesia)	
	
International Committee 
Mochamad	Teguh,	Prof.	Ir.,	MSCE,	Ph.D	(UII,	Indonesia)	
Prof.	Thomas	Boving	(Rhode	Island	University,	USA)	
Prof.	Shunitz	Tanaka	(Hokkaido	University,	Japan)	
Prof.	Masahiko	Fujii	(Hokkaido	University,	Japan)	
Prof.	Dolores	Foley	(University	of	Hawaii	at	Manoa,	USA)	
Prof.	Tsair	Fuh	Lin	(National	Cheng	Kung	University,	Taiwan)	
Dr.	Is	Fatimah	(UII,	Indonesia)	
Dr.-Ing.	Widodo	Brontowiyono	(UII,	Indonesia)	
Prof.	Joni	Hermana	(ITS,	Indonesia)	
Dr.	Nyoman	Suwartha	(UI,	Indonesia)	
 
 
 
 
 
Table of Content 
	
Cover	Page	 	 	 	 	 	 	 	 	 	 	 2	
Welcome	Speech	 	 	 	 	 	 	 	 	 	 3	
Conference	Organization	 	 	 	 	 	 	 	 	 6	
Table	of	Content	 	 	 	 	 	 	 	 	 	 7	
Editorial	 	 	 	 	 	 	 	 	 	 	 14	
 
Keynote Speakers’ Abstract 
1.	 THE	 RESILIENCE	 IMPERATIVE:	 STRENGTHENING	 COMMUNITY	 RESILIENCE	 THROUGH	
TRAINING	
15	
	 Dolores	Foley	 	
2.	 STORMWATER	RUNOFF	AND	NONPOINT	SOURCE	POLLUTION	MANAGEMENT	WITH	
TREE	FILTERS	IN	RHODE	ISLAND,	USA	
16	
	 Thomas	Boving	 	
3.	 EXPLORING	AND	DEVELOPING	THE	POTENCIAL	OF	RIVERS	IN	BANJARMASIN	CITY	 17	
	 Ibnu	Sina	 	
4.	 ASSESSMENT	OF	THE	POTENTIAL	FOR	DEVELOPING	MINI/MICRO	HYDROPOWER:	A	
CASE	STUDY	IN	BEPPU	CITY,	JAPAN	
18	
	 Masahiko	 Fujii,	 Soichiro	 Tanabe,	 Makoto	 Yamada,	 Taketoshi	 Mishima,	 Takahiro	
Sawadate,	and	Shinji	Ohsawa	
	
5.	 BIOMASS	 AS	 A	MODEL	 OF	 SUSTAINABLE	 RENEWABLE	 ENERGY	 AS	 A	 SUBSTITUTE	
FOR	COAL-BASED	THE	COMMUNITY	ECONOMY	
19	
	 Surahman	 	
6.	 HARMFUL	 CYANOBACTERIA	 AND	 THEIR	 METABOLITES	 IN	 DRINKING	 WATER	
SYSTEMS:	BIOMOLECULAR	MONITORING	AND	OXIDATION	TREATMENT	
20	
	 Tsair-Fuh	Lin,	Yi-Ting	Chiu,	Yi-Ting	Chen,	Che-Wei	Chang,	Yi-Hsuan	Chen,	and	Hsiu-Lien	
Lin	
	
7.	 RESTORATION	OF	URBAN	RIVER	AREA	BASED	ON	THE	M3K	CONCEPT	 21	
	 Widodo	Brontowiyono	 	
 
Topic: Green Infrastructure 
1.	 THE	STUDY	OF	THE	COURTYARD	EFFECTIVENESS	AS	SOLUTION	FOR	THE	HOUSE	
DESIGN	TRANSFORMATION	PROBLEM	ON	NATURAL	VENTILATION	
22	 	
	 Silfia	Mona	Aryani,	Ahmad	Yusuf,	Iik	Endang	Siti	Wahyuningsih,	Soepono	Sasongko	 	 	
2.	 COMMUNITY	 PUBLIC	 SPACE	 AND	 CHILD	 DEVELOPMENT:	 A	 POST	 OCCUPANCY	
EVALUATION	
30	 	
	 Mahargyantari	P.	Dewi,	H.	Prabowo,	A.	R.	Fauziah	 	 	
3.	 FLEXURAL	 DISPLACEMENT	 ASSESSMENT	 OF	 LIGHTLY	 REINFORCED	 CONCRETE	
COLUMN	
38	 	
	 Ari	Wibowo,	John	L.	Wilson,	Nelson	TK	Lam,	Emad	F.	Gad	 	 	
4.	 PERFORMANCE	 OF	 BRICK	 WITH	 SAGO	 HUSK	 AS	 FILLER	 ON	 GREEN	 BUILDING	
MATERIALS	 	
48	 	
	 Kurniati	Ornam,	Masykur	Kimsan,	La	Ode	Ngkoimani	 	 	
5.	 IDENTIFYING	 RESISTIVITY	 VALUE	 OF	 CHARCOAL	 WOOD	 AND	 CHARCOAL	 SKIN	
FRUITS:	ALTERNATIVE	SUBSTITUTE	RESISTANCE	MATERIAL	ON	RESISTOR	
55	 	
	 Intan	Kusumawati	 	 	
6.	 PILED	EMBANKMENTS	FOR	ROAD	CONSTRUCTION	ON	SOFT	SOIL	 61	 	
	 Slamet	Widodo	 	 	
7.	 VERNACULAR	APPROACH	IN	PROVIDING	PASSIVE	HEATING	SYSTEM	FOR	HOUSING	
IN		TROPICAL	GAYO	HIGH	LAND	
68	 	
	 Laina	Hilma	Sari,	Izziah	Hasan,	Mirza	Irwansyah,	Erna	Meutia	 	 	
8.	 OPTICAL	PROPERTIES	OF	1	X	4	WEAKLY	COUPLED	FIBERS	 78	 	
	 Dedi	Irawan,	Hartono,	Rado	Yendra,	Ismu	Kusumanto	 	 	
9.	 STUDY	OF	DWELLING	CONSTRUCTION	IN	WET	LAND	AREA	OF	WEST	COAST	ACEH	
IN	TERMS	OF	SUSTAINABLE	SETTLEMENT	(CASE	STUDY:	SETTLEMENT	OF	KRUENG	
TRIPA	WATERSHED	AREA)	
85	 	
	 Cut	Nursaniah,	Izziah,	Laila	Qadri	 	 	
10.	 THE	USAGE	OF	NATURAL	ZEOLITE	AS	FILLER	ON	MIXTURING	ASPHALT	CONCRETE-
BINDER	 COURSE	 (AC-BC)	 MIXTURE	 AND	 ASPHALT	 PEN.60/70	 MATERIALS	
OBSERVED	FROM	CANTABRO	TEST	RESULT	
93	 	
	 Alfian	Saleh	 	 	
11.	 THE	 STUDY	 OF	 GREEN	 CONSTRUCTION	 IMPLEMENTATION	 FOR	 BUILDING	
CONSTRUCTION	AT	BANDUNG	
101	 	
	 Fandy,	Anton	Soekiman	 	 	
12.	 MARSHALL	 CHARACTERISTICS	 OF	 ASPHALTIC	 CONCRETE	 UTILIZING	 REFINE	
BUTONIC	ASPHALT	AS	AN	ASPHALT	MODIFIER		
111	 	
	
Miftahul	Fauziah,	Happy	D.	Asih	 	 	
13.	 PHENOMENOLOGICAL	 INTERPRETATION	 OF	 CONTEMPORARY	 BAMBOO	
ARCHITECTURE	IN	INDONESIA	
120	 	
	 Tony	Sofian,	Iwan	Sudradjat,	Baskoro	Tedjo	 	 	
14.	 FINITE	 ELEMENT	 MODELING	 TO	 REDUCE	 THE	 FAILURE	 ON	 REINFORCED	
CONCRETE	WALL	UNDER	HARD	MISSILE	IMPACT	
132	 	
	 Faiza,	Herman	Parung,	M.W.	Tjaronge,	and	R.	Jamaluddin	 	 	
15.	 THE	 CHARACTERISTIC	 AND	 GREEN	 DESIGN	 FOR	 MOTORCYCLE	 PARKING	 AT	
UNIVERSITY	
Prima	J.	Romadhona,	Nadiani	Rachmah	
	
	
	
141	 	
16.	 IDENTIFICATION	OF	 COMPOST	POTENTIAL	ON	DEGRADED	 SOLID	WASTE	 IN	TPA	
PIYUNGAN	 LANDFILL,	 BANTUL,	 YOGYAKARTAAS	 A	 STEP	 OF	 LANDFILL	
MANAGEMENT	OPTIMIZATION	BY	USING	LANDFILL	MINING	METHOD	
151	 	
	 Hijrah	P.	Putra,		Marzuko,		Kartika.	Sari,	Tria.	Septhiani,		Fika.	Rahmadani	 	 	
17.	 THE	 ASSESSMENT	 OF	 RIVER	 PERFORMANCE	 (CASE	 STUDY:	 PEPE	 RIVER,	
SURAKARTA) 
				160	
	
	
	 Agus	H.	Wahyudi	,	Suripin	,	Suharyanto	 	 	
18.	 DEFORMATION	ANALYSIS	OF	PILE	 FOUNDATION	AT	SOFT	SOIL	USING	SOFT	 SOIL	
CREEP	MODEL	
Edy	Purwanto,	Hanindya	Kusuma	A.	
	
173	 	
19.	 DUCTILITY	 ESTIMATION	 OF	 FIXED-HEAD	 LATERALLY	 LOADED	 PILE:	 AN	
ANALYTICAL	MODEL	
M.	Teguh	,	F.	Saleh	
186	 	
 
Topic: Sustainable Resources Management 
1.	 IDENTIFICATION	OF	URBAN	SPACE	OF	RIVERSIDE	SETTLEMENT,	CASE	STUDY	:	3-4	
ULU	PALEMBANG	
201	
	 Tutur	Lussetyowati,	Edy	Sutriyono,	Ridhah	Taqwa,	Widya	Fransiska	 	
2.	 DEVELOPMENT	OF	ENVIRONMENTAL	INDICATORS	OF	WEST	JAVA	PROVINCE	 210	
	 Iwan	Juwana,	Mohammad	R.	Sururi	 	
3.	 WASTE	 MANAGEMENT	 OF	 TOLL	 ROAD	 TOWARDS	 GREEN	 INFRASTRUCTURE	 IN	
INDONESIA	
221	
	 A.	Caroline	Sutandi	 	
4.	 EARNED	 VALUE	 MANAGEMENT	 AS	 THE	 BASIS	 PROJECT	 PERFORMANCE	
MONITORING	
229	
	 Ipak	Nm.	Bukit,	Ellida	N.	Lidya,	Lely	Masthura	 	
5.	 THE	POTENTIAL	USE	OF	TITANIUM	TETRACLORIDE	(TICL4)	AS	AN	ALTERNATIVE	
FOR	COAGULANT	IN	TEXTILE	WASTEWATER	TREATMENT	
238	
	 Wulan	Safrihatini	Atikah,	Octianne	Djamaluddin,	Radyan	Manggala	 	
6.	 EFFECTIVENESS	OF	RAW	WATER	POLLUTANTS	REMOVAL	BY	AERATED	PLASTIC	
HONEYCOMB	AND	QUARTZ	SAND	BIOFILTERS		
244	
	 Suprihatin,	Nisa	U.	Wiryastuti,	Mohamad	Yani	 	
7.	 COMPARISON	OF	GOME	2	METOP-A	SATELLITE-BORNE	TROPOSPHERIC	NO2	AND	
GROUND	MEASUREMENTS	
254	
	 Arka	Romadona	Pujaardana,		Arie	Dipareza	Syafei,	Rachmat	Boedisantoso,	Abdu	Fadli	
Assomadi,	Joni	Hermana,	Agus	Slamet	
	
8.	 BIOREMEDIATION	 OF	 LEAD	 [Pb	 II]	 CONTAMINATED	 SEA	 WATER	 BY	 MARINE	
DIATOM	SKELETONEMA	COSTATUM	
263	
	 Thin	Soedarti,	L.R.	Maryono,	Sucipto	Hariyanto		
	
	
	
9.	 STUDY	 OF	 INTER-COUNTRIES	 FREIGHT	 TRANSPORT	 USING	 ACTIVITY	 BASED	
METHOD	(CASE	STUDY:	WEST	KALIMANTAN,	INDONESIA	–	SARAWAK,	MALAYSIA)	
271	
	 Said	Basalim,	Firstya.	R.	Hernovianty	
	
	
10.	 TREATMENT	 OF	 WASTE	 WATER	 OF	 TEXTILE	 INDUSTRY	 BY	 USING	 OZONE	
TECHNOLOGY	
279	
	 Kris	Tri	Basuki,	Nurimaniwathy,	Agus	Purwadi,	Dyah	Ayu	Wulandari	 	
11.	 ADVANCE	 OXIDATION	 TREATMENT	 OF	 DYE	WASTE	 USING	 ZNO/AC	 	 UNDER	 UV	
ILLUMINATION	
289	
	 Is	Fatimah,	Septian	P.	Yudha	 	
12.	 DEVELOPMENT	 OF	 BIKE-SHARING	 STATIONS	 BY	 APPLYING	 SMART	 CARD	
TECHNOLOGY	
298	
	 Sony	Sulaksono	Wibowo,	Widyarini	Weningtyas,	Yan	Syafri	Hidayat,	Rahmad	Wandi	
Putra	
	
	
13.	 PROPOSED	 IMPLEMENTATION	 OF	 COGENERATION	 REGENERATIVE	 CYCLE	 IN	
SUGAR	FACTORY	WASTE	RECYCLE	SYSTEM		
306	
	 Gigieh	R.	Budyanto,	Ade	T.	Iftahaq,	Prabowo	 	
14.	 SUSTAINABLE	 DEVELOPMENT	 AT	 MALAYSIAN	 LOCAL	 GOVERNMENTS	 FROM	
MANAGEMENT'S	VIEW	OF	THE	KNOWLEDGE	TRANSFER	PRACTICES	
314	
	 Sulzakimin	Mohamed,	Ta	Wee.	Seow,	MD	Asrul	N.	Masrom	 	
15.	 WORK-TIME	WASTE	IN	THAI	CONSTRUCTION	ACTIVITIES:	A	CASE	STUDY	OF	THE	
CONSTRUCTION	PROCESS	OF	RED	BRICK	WALL	
322	
	 Natchapol	Thanakanya,	Vachara	Peansupap	 	
16.	 A	 RELIABILITY	 STUDY:	 CISADANE	 RIVER	 AS	 A	 DOMESTIC	 WATER	 SOURCE	 OF	
TANGERANG	CITY	
332	
	 Arya	Rezagama,	Hariyanto,	Mochtar	Hadiwidodo	 	
17.	 BIOSORPTION	 OF	 Cu	 (II)	 BY	 SCENEDESMUS	 OBLIQUUS:	 KINETICS	 ADSORPTION	
STUDY	AND	OPTIMIZATION	IN	PH-CONTACT	TIME		
342	
	
Astri	 	 Rinanti,	 Melati	 Ferianita	 Fachrul,	 Rositayanti	 Hadisoebroto,	 Mawar	 Silalahi,	
Bambang	Iswanto,	Putrikusumaningayu	
	
18.	 THE	ANALYSIS	OF	GEOTECHNICAL	AND	TOPOGRAPHICAL	ASPECTS	BASED	ON	GIS	
AS	INITIAL	IDENTIFICATION	OF	ROAD	ALIGNMENT	DETERMINATION	ON		SWAMP	
AREAS	
351	
	 Indrayani,	Erika	Buchari,	Dinar	D.A.	Putranto,	Edward	Saleh	 	
19.	 IMPROVING	 THE	 EFFLUENT	 QUALITY	 OF	 PAPER	 MILL	 TO	 SUPPORT	 A	
SUSTAINABLE	ENVIRONMENT	
361	
	 Yusup	Setiawan	 	
20.	 INTEGRATING	STANDARD	OPERATING	PROCEDURES	AND	OCCUPATIONAL	SAFETY	
FOR	COLUMN	CONCRETE	REINFORCEMENT	WORK	
370	
	 Adwitya	Bhaskara,	Fitri	Nugraheni	 	
	 	 	
21.	 PERFORMANCE	 OXIDATION	 DITCH	 ALGAE	 REACTOR	 (ODAR)	 FOR	 ORGANIC	
COMPOUND	REMOVAL	OF	GREY	WATER	
378	
	 Rafika	R.	Ardhiani,	Aulia	Ulfah	Farahdiba,	Any	Juliani	 	
22.	 DEVELOPING	SUSTAINABILITY	INDEX	MEASUREMENT	FOR	RECLAMATION	AREA	 386	
	 Andi	Yurnita,	Slamet	Trisutomo,	Mukti	Ali	 	
23.	 ANALYSIS	 OF	AMBIENT	AIR	QUALITY	 FOR	 PARAMETERS	OF	NITROGEN	DIOXIDE	
(NO2)	 TO	 CERAMIC	 TILES	 COMBUSTION	 PROCESS	 WITH	 GAUSS	 DISPERSION	
MODELS	IN	SIDOLUHUR,	GODEAN,	SLEMAN,	D.I	YOGYAKARTA	
396	
	 Supriyanto,	Yonatan	Hafid	 	
24.	 RAINWATER	HARVESTING	APPLICATION	IN	YOGYAKARTA		 406	
	 Alva	Dian	Fadhila,	Widodo	Brontowiyono,	Any	Juliani	 	
25.	 UTILIZATION	 OF	 WATER	 HYACINTH	 (EICHHORNIA	 CRASSIPES)	 AS	
PHYTOREMEDIATION	 PLANT	 IN	 VANNAMEI	 SHRIMP	 AQUACULTURE	 SEWAGE	
TREATMENT	
414	
	 Widodo	Brontowiyono,	Eko	Siswoyo,	Adam	Ikhya	A.,	Erwin	K.	W.	
	
	
Topic: Sustainable City 
1.	 UNDERSTANDING	RESIDENT’S	PREFERENCES	FOR	MORE	SUSTAINABLE	HOUSING	
DEVELOPMENT	IN	RIPARIAN	MUSI,	PALEMBANG	
423	
	 Maya	Fitri,	Sugeng	Triyadi,	Ismet	B.	Harun	 	
2.	 THE	 EFFECTS	 OF	 RAPID	 DEVELOPMENT	 TO	 THE	 VISUAL	 AND	 IMAGE	
TRANSFORMATION	 OF	 THE	 HERITAGE	 AREA	 (CASE	 STUDY	 OF	 BENTENG	 KUTO	
BESAK	PALEMBANG)	
433	
	 Listen	Prima	
	
	
3.	 FUNCTION	 OF	 KANA	 (CANNA.SP)	 AS	 LANDSCAPE	 PLANTS	 OF	 CITY	 PARK	
SURABAYA	
441	
	 Hamidah	
4.	 THE	RELATIONSHIP	BETWEEN	SYSTEM	ARRANGEMENT		OF		PUBLIC	OPEN	SPACE	
AND	 LIVABILITY	 BASED	 ON	 USER	 PERCEPTION	 IN	 PUPUTAN	 BADUNG	 SQUARE	
DENPASAR	
449	
	 Nurjannah	Irma,	Saleh	Sjamsu	Arief,	I	Made	Krisna,	Siti	Belinda	 	
5.	 THE	PERCEPTION	OF	THE	HERITAGE	VILLAGE	IMPACTS	DUE	TO	URBANIZATION:	
EVIDENCE	FROM	MALAYSIA	
459	
	 Indera	Syahrul	Mat	Radzuan,	Yahaya	Ahmad	 	
6.	 URBAN	 SCALE	 MAPPING	 OF	 CO	 CONCENTRATIONS	 DUE	 TO	 THE	 TRANSPORT	
SECTOR	IN	PADANG	CITY	
469	
	 Vera	S.	Bachtiar,	Taufiq	Hidayat,	Purnawan,	Heru	D.	Laksono	 	
7.	 THE	POTENTIAL	OF	TRANSIT	ORIENTED	DEVELOPMENT	CONCEPT	 IN	REGIONAL	
CENTER:	CASE	STUDY	IN	MALIOBORO	DISTRICT,	YOGYAKARTA	SPECIAL	REGION,	
INDONESIA	
477	
	 Arissa	Sukardi,	Suparwoko	
	
	
	
	
8.	 SCENARIO	FOR	CLIMATE	CHANGE	MITIGATION	FOR	TWO	BIG	CITIES	IN	CENTRAL	
JAVA,	INDONESIA	
488	
	 Evi	Gravitiani,	Suryanto,	Rosalina	 	
9.	 OVERVIEW	 OF	 URBAN	 QUALITY	 INDICATORS:	 TOWARDS	 A	 SUSTAINABLE	 AND	
SOPHISTICATED	URBAN	LIFE	IN	INDONESIA	
495	
	 Arif	Budi	Sholihah	 	
10.	 CHANGE	 ANALYSIS	 OF	 THE	 CULTURAL	 HERITAGE	 BUILDING	 FUNCTION	 AND	
FACADE		IN	KOTABARU,	YOGYAKARTA,	INDONESIA	
504	
	 Suparwoko,	Nur	Ain	Lagonah	 	
11.	 SIMULATION	OF	GAS	TEMPERATURE	VARIATION	AND	DIFFUSION	EFFECTS	IN	AN	
AIR	CORONA	DISCHARGE	FOR	NOx	POLLUTION	CONTROL	
514	
	 Nanang	Arif	Guntoro	 	
12.	 BASIC	PLANNING	OF	E-BIKE	SHARING	SYSTEM	AT	SEBELAS	MARET	UNIVERSITY	 522	
	 Lydia	N.N.	Hidayati,	Djumari,	Fajar	S.	Handayani	 	
13.	 THE	 STUDY	 OF	 VULNERABLE	 ROAD	 USER	 FACILITIES	 IN	 MAGELANG	 CITY	
TOWARDS	SUSTAINABLE	TRANSPORT	SYSTEM	
531	
	 E.	Puspitasari,	W.	Maryunani	 	
14.	 THE	 DEVELOPMENT	 OF	 TOURISM	 WATERFALL	 TUMBURANOAREA	 BASED	 ON	
ECOREGION	APPROACHES	IN	KONAWE	ISLAND	
541	
	 Santi,	Kurniati	Ornam,	Masykur	Kimsan,	Siti	Belinda	Amri	 	
15.	 SUSTAINABLE	 LANDSCAPE	 FOR	 LIVABLE	 VILLAGES	 IN	 MANDAILING	 (CASE	
STUDIES	:	SINGENGU	AND	HUTAGODANG	VILLAGE,	NORTH	SUMATERA)	
549	
	 Cut	Nuraini	 	
16.	 CHARACTERISTICS	 OF	 PEAT	 SOIL	 IN	 HOUSING	 AREA,	 TANJUNG	 API-API,	
BANYUASIN	-	INDONESIA	
559	
	 Andriani,	Eddy	Ibrahim,	Dinar	DA	Putranto,	Azhar	Choliq	 	
17.	 EVALUATION	OF	MODEL	 DEVELOPMENT	OF	URBAN	 ECO-DRAINAGE	 IN	 REGION	
SCALE	
568	
	 Sih	Andayani,	Bambang	E.Yuwono	 	
18.	 DEVELOPMENT	OF	BIO-ADSORBENT	BASED	ON	TOFU	WASTE	TO	ADSORB	 IRON	
(Fe)	AND	LEAD	(Pb)	IN	WATER	
Eko	Siswoyo	
579	
 
Topic: Disaster Management 
1.	 PEOPLE’S	 SENSE	 OF	 BELONGING	 AND	 ITS	 ROLES	 IN	 ENHANCING	 THE	
HABITABILITY	OF	PUBLIC	EVACUATION	SHELTERS	
586	
	 Lucia	A.	Rudwiarti,	Ariadne	K.	Nataya			 	
2.	 THE	 COMPARISON	 OF	 FATALITIES	 DISTRIBUTION	 ON	 THE	 KRB	 MAP	 WITH	
FATALITIES	 DISTRIBUTION	 ON	 THE	 ISOVULCANIC	 MAP	 OF	 THE	 2010	 MERAPI	
ERUPTION	
594	
	 Meassa	M.	Sari	 	
3.	 ANALYSIS	 OF	 COMMUNITY	 CAPACITY	 INDICATORS	 AND	 DISASTER	
PREPAREDNESS	USING	STRUCTURAL	EQUATION	MODELING	
602	
	 Jaka	Nugraha,	Fitri	Nugraheni,	Irwan	N.	Kurniawan	 	
4.	 SOFT	MITIGATION	IN	AREAS	OF	REOCCURING	NATURAL	DISASTERS:	FLOODS	IN	
QUEENSLAND,	 AUSTRALIA	 AND	 THE	 VOLCANIC	 ERUPTIONS	 OF	MT.	MERAPI	 IN	
YOGYAKARTA,	INDONESIA	
611	
	 Chittayong	Surakitbanharn	 	
5.	 MODELING	OF	TSUNAMI	RUN-UP	ONTO	SLOPING	BEACH	AND	ITS	 INTERACTION	
WITH	LOW	STRUCTURE	
622	
	 Benazir	B.	Iska,	Radianta	Triatmadja,	Adam	Pamudji	Rahardjo,	Nur	Yuwono	
	
	
6.	 THE	 COMPARISON	 SPATIAL	 ANALYSIS	 OF	 STORM	 BEHAVIOR	 IN	 PENINSULAR	
MALAYSIA	DURING	MONSON	SEASONS	BY	NEYMAN	SCOTT	RECTANGULAR	PULSE	
MODEL	
631	
	 Rado	Yendra,	Dedi	Irawan	 	
7.	 TEACHING	URBAN	RESILIENCE	THROUGH	COLLABORATIVE	CONSTRUCTION:	THE	
EXPERIENCE	OF	ODENSE	3	PROJECT	IN	JAPAN	
639	
	 Wiryono	Raharjo	 	
8.	 EVALUATION	OF	 DISASTER	 PREPAREDNESS	 LEVEL	OF	 AN	OIL	 COMPANY	 (CASE	
STUDY	OF	PERTAMINA	REFINERY	UNIT	IN	WEST	PAPUA	PROVINCE,INDONESIA)	
651	
	 Sarwidi,	Rama	B.	Perkasa,	Fitri	Nugraheni	 	
9.	 SEISMIC	 VULNERABILITY	 ASSESSMENT	 OF	 HOSPITAL	 BUILDING	 AS	 CRITICAL	
FACILITIES	IN	NORTH	SIDE	OF	JAKARTA	USING	HAZUS	METHOD	
660	
	 Yunalia	Muntafi	 	
 
  
 342 
 
BIOSORPTION OF Cu (II) BY SCENEDESMUS OBLIQUUS: 
KINETICS ADSORPTION STUDY AND OPTIMIZATION IN PH-CONTACT 
TIME 
 
Astri Rinanti1*, Melati Ferianita Fachrul1, Rositayanti Hadisoebroto1, Mawar Silalahi1, 
Bambang Iswanto1, Putrikusumaningayu1 
 
1Trisakti University, Jakarta, Indonesia 
 
ABSTRACT 
In this study, biosorption of copper (Cu2+) in heavy metal in electroplating wastewater 
by  biosorbent using Scenedesmusobliquus green algae has been investigated lively in 
the artificial medium of Phovasoli Haemotococcus Medium (PHM). The study uses a 
batch test with various pH: 4, 5, 6, 7 and 8 as well as the various contact:60, 120, 180, 
240 and 300 minutes. Some ratios of wastes versus nutrients (waste: nutrition) in the 
treatment were A (1: 3), B (1: 1), C (3: 1) and D (100% of waste) with the initial 
concentration respectively, A (5.05 mg / l), B (16.54 mg / l), C (21.85 mg / l) and D 
(30.28 mg / l) at temperature condition of (28°C ± 2). The results of the study show that 
the biosorption rate and the abilities of the biosorbent are influenced by pH and contact 
time (absorption rate). The maximum uptake rate for Cu2+ was obtained at pH 6 and the 
contact time of 240 minutes. In the ratio of waste:nutrition = 1: 3, the uptake rate was 
65.54% ± 8.04 and for the treatment consisting 100% waste, the uptake rate was 41.99% 
± 1.01. The morphology of c S.obliquus cell was studied using Scanning Electron 
Microscopy (SEM). The results showed that  the absorption of copper (Cu2+) is due to 
destruction of the cell wall. Analysis of Fourier Transform Infrared (FTIR) shows the 
absorption band of functional groups such as carboxyl, amine and alkene. It indicates 
the interaction between S.obliquus and the copper ion (Cu2+). The adsorption process of 
this study follows the Freundlich isotherm equation as well as the Langmuir model, The 
adsorption fitted the first order kinetics with the R2 value of 0.2486  for the solution 
containing 1:3 (waste:nutrient) and 0.336 for the solution containing 100% waste.  
 
Keywords: Biosorption; Copper (Cu2+); Isotherms Adsorption; Kinetics Adsorption, 
S.obliquus, 
 
1. INTRODUCTION 
The increasing of technological advances and the rise of industrial activities has an 
impact on the increasing of waste amount generated in the form of liquid waste, solid 
waste and gas waste. These wastes may causeenvironmental pollution which will affect 
the the environment and human health. One of the most hazardous wastes is the heavy 
metal such as copper (Cu2+). 
Several sorption methods to separate the heavy metal are chemical precipitation, reverse 
osmosis, ion exchange, and bioreduction. These processes have several weaknesses, 
such as requiring high costs and less effective when applied at low waste concentrations 
for small concentration scale between 0-100 ppm (Silva et al., 2003, Ashraf, 2010). 
Biosorption is a popular technique to separate and regain the metals from liquid waste 
by utilizing biomass that can bind heavy metal ions from a solution (Vijayaraghavan et 
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al. 2004). This method is competitive, relatively cheap and effective as well (Volesky, 
2001, Vijayaraghavan et al. 2004). The high efficiency of biosorption in a dilute 
solution can minimize the formation of sludge and ease the regeneration process (Ashraf 
et al, 2010, Chaisuksant, Y., 2003). From the regeneration process, the biosorbent can 
be used repeatedly and the metal ions can be regained/recovered from the solution 
(Ahalya et al, 2003). 
One of the biomasses that can be used in the biosorption process is microalgae such as 
bacteria, fungi, and algae. The microalgae has an ability to accumulate the heavy metals 
from waste. Microalgae has the greatest ability to absorb heavy metals (Ahalya et al, 
2003). Scenedesmusobliquus is one of the types of microalgae that can be used for the 
adsorption of heavy metals. Based on the previous research (Rinanti, 2013), S.obliquus 
has a resistance property towards heavy metal, thus, in can adsorb copper (Cu2+) in a 
sufficiently high amount. 
The purpose of this study is to find an alternative for the treatment of heavy metal waste 
especially copper (Cu2+) using S.obliquus as a biosorbent. In this study, the growth 
response of microalgae in the electroplating industrial waste containing heavy metals of 
copper (Cu2+) will be determined. In addition, the adsorption optimum condition  
regarding the acidity and the contact time will also be studied. 
 
2. METHODOLOGY/ EXPERIMENTAL 
2.1.  Size of data sets characterization and preparation of S.obliquus asbiosorbent 
The isolated S.obliquus  obtained from Bojongsoang WWTP, Bandung (Rinanti, 2013) 
is grown in Haemotococcus Phavosoli Media (PHM) as a nutrient (Provasoli, L. and 
Pintner, 1959). The waste characterization aims to determine the initial concentration of 
copper waste (Cu2+) and to make sure that the original waste consists only copper 
(Cu2+). The solutions containing only waste and the waste with addition of in the ratio 
of 1:1 were studied in order to investigate the mechanism of biosorption of Cu2+ on  
S.obliquus. 
 
2.2. Optimization of acidity value (pH) 
This research was conducted by preparing ratio (A) of waste:nutrition = 1: 3, (B) Waste: 
nutrition = 1:1, (C) waste: nutrition = 3:1 and (D) 100% waste. The acidity (pH) was 
adjusted by adding 1 N NaOH solution to obtain a pH of 4, 5, 6, 7 and 8. In each 
treatment, the aeration was supplied by a water compressor pump with a flow rate of 0.8 
mL/minutes. 
 
2.3. Optimization of contact time variation (Td) 
The optimum pH obtained in this work was 6. The study of contact time variation was 
conducted at this optimum pH. The contact time variations are: 60, 120, 180, 240 and 
300 minutes. The experiments of pH and contact time influences were performed under 
the condition where the ambient light intensity was 4000-5000 Lux sourced from 
artificial lighting and at the room temperature of 28°C ± 2. 
The concentration ofcopper ions (Cu2+) remained in the waste after the adsorption 
process was measured using a Atomic Absorption Spectrophotometer (AAS). The 
Fourier Transform Infra-Red (FTIR) was used to study the functional groups of the 
biosorbent. The Scanning Electron Microscopy (SEM) analysis was performed in order 
to find the morphological surface of the biosorbent.   
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The determination of dry weight was conducted by filtrating the solution from the 
treatment using Whatman no.42  filter paper with a pore size of 2.5 µm.  After filtration, 
the filter paper was dried in the oven at 105°C for 2 hours and then weighed using the 
analytical balance. 
 
3. RESULTS AND DISCUSSION 
Determination of Optimum pH. 
It is seen from Figure 1 thatthe addition of more nutrients than waste (ratio A) causes 
the metabolism of S.obliquus to be better when compared to the treatment without the 
addition of the nutrients. Thus, the S.obliquus will be able to remove the heavy metals 
when the nutrients are added.  
In cultures with the acidity value (pH) that is highly acidic such as 4 and 5, the growth 
of S. obliquus is suspected to be inhibited. It was shown by the small removal of heavy 
metal in treatments A and D. The pH value of 6 and 7  is fairly good for the growth of 
S.obliquus. By giving an adequate amount of the nutritients at pH 6,  S.obliquus is 
capable of removing copper ions (Cu2+) for treatment A and B, respectively by 48.84% 
± 3.48 and 43.17% ± 0.97. At ratio (C), S.obliquus is also capable of removing  copper 
ions (Cu2+) with the removal percentage of 34.25% ± 0.92. This result is similar to that 
of the ratio (D) with the removal percentage of  36.04% ± 0.69. 
 
 
Figure 1 The effect of variation of acidity value (pH) against the removal (%) at 
temperature (28 °C ± 2) and contact time (Td) 60 minutes 
 
 
Figure 2 The effect of variation of acidity value (pH) against the adsorption capacity (q) 
at temperature (28°C ± 2) and contact time (Td) 60 minutes
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Figure 2 shows that the adsorption capacity has the same pattern as the removal efficiency, 
or in other words, the adsorption capacity is directly proportional to the removal efficiency. 
At the medium acidity value (pH) of 6 and 7, S.obliquus shows the adsorption capacity (q) 
for both ratio (A) and ratio (D), respectively providing q value of 49,33 mg/g and 218,27 ± 
3,51 mg/g ± 4,16. According to the  previous research that has been conducted by Rinanti 
(2013) and Rishi (2015), S.obliquus can grow well at the optimum pH of 6. 
Figure 3 shows that the removal efficiency of copper ions (Cu2+) at ratio (A) tends to be 
constant from the contact time (Td) 60 minutes to 240 minutes, and this efficiency then 
declines at the contact time of 300 minutes. The best removal efficiency was 65.54% ± 
8.04, obtained at the contact time of 240 minutes. The similar results on the removal 
efficiency of copper ions (Cu2+) are shown in ratio (D) although its removal efficiency is 
less than that of the ratio (A). AT ratio (D), S. obliquus is still able to adsorb copper ions 
and shows similar removal efficiency patterns as ratio (A). The highest removal efficiency 
on ratio (D) also occurs on contact time (Td) 240 minutes with a removal efficiency of 
41.99% ± 1.01. 
The decrease in the removal efficiency which occurs at the contact time (Td) 300 minutes 
might be because the cell of Scenedesmus obliquus has reached the saturation point in 
adsorbing the copper ions (Cu2+). The adsorption of heavy metal ions by microorganisms 
occurs quickly and is reversible. In the reversible reaction, the  biosorbent will be saturated 
at a certain point. After reaching the saturation point, the biosorbent will release back the 
heavy metal ions which have been adsorbed into the solution. When the condition is not 
saturated, the biosorbent will re-adsorb the heavy metals contained in the solution. The 
reaction will take place continuously (Schmul, R, et al., 2001). 
Figure 4 shows that the adsorption capacity (q) is proportional to the removal efficiency for 
either ratio (A) or ratio (D). The higher the removal efficiency, the higher the adsorption 
capacity. The highest adsorption capacity (q) was achieved in treatment A and D on the 
contact time (Td) 240 minutes. The values of the adsorption capacities are 59.58 mg/g ± 
7.31 and 228.84 mg/g ± 5.50 for treatment A and D, respectively. From the calculation of 
the removal efficiency and the adsorption capacity (q) values, the optimum contact time is 
at 240 minutes. 
 
Figure 3 The effect of variation of contact 
time (Td, minutes) against the removal 
(%) in ratio A and D, pH 6 (optimum) 
and temperature (28°C ± 2) 
Figure 4 Influence of variation of contact 
time (Td, minute) to the capacity of 
adsorption (q) against ratio A and D,  pH 6 
(optimum) and temperature (28°C ± 2)
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FTIR analysis aims to detect the changes in the variation of functional groups of 
S.obliquus. This analysis provides three major advantages as an analytical technique: a fast, 
non-destructive and requires a very little amount of sample (Levy, J.L et al., 2008). Figure 
5 shows a spectrum of Fourier Transform Infra-Red (FTIR) which indicates the functional 
groups contained in  S.obliquus. Before the adsorption process, the absorbance band was 
observed on 3338.80 cm-1. This band shifted to 3339.52 cm-1 in the FTIR spectra of the 
treatment A and to 3337 cm-1 in the treatment D. 
 
 
Figure 5A Fourier Transform Infra-Red (FTIR)whichindicates a functionalgroup of 
S.obliquusaftercontactedwithcopper (Cu2+) 
 
The ratio A shows the presence of peak for C-C in the wavenumber of 1455.84 cm-1. This 
means that the alkene bond has been broken and turned into a group. In addition, there is 
also a shifting for the absorbance of the amine functional group which is originally showed 
at the wavenumber value of 1340.70 cm-1. It shifted to 1238.70 cm-1 for ratio A and to 
1230.20 cm-1 for ratio D. The results  of FTIR analysis  shows that there has been a change 
in the functional groups of S.obliquus due to the interactions with copper ions (Cu2+). 
 
 
Figure 5B S.obliquusprior to treatment with magnification of 1000 times with Scanning 
Electron Microscopy (SEM) 
 
The   Scanning Electron Microscopy (SEM) analysis made it possible to evaluate the 
morphological changes in the surface of the cells. However, SEM analysis only provides a 
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qualitative analysis and a surface structure estimations. Figure 5B shows the  surface 
morphology of S.obliquus before the adsorption process. The S.obliquus cells have a whip 
shape, flat,  thin, and arranged in a parallel arrangement. The type of colony formed is 
called coenobium (Sengbusch, P. V. 2003).  
 
Figure6S.obliquusafter treatment with 
waste ratio : nutrition (1:3) to initial 
concentration  5.05 mg/l, at temperature 
(28°C ± 2), pH 6 (optimum) and contact 
time (Td)  240 minutes (optimum), the 
magnification of 1000 times seen with 
Scanning Electron Microscopy (SEM) 
 
 
Figure7S. obliquusafter treatment with 
100% of waste to initial concentration of 
early  30.28 mg/l, at temperature (28°C ± 
2), pH 6 (optimum) and contact time (Td) 
240 minutes (optimum), the 
magnification of 1000 times seem with 
Scanning Electron Microscopy (SEM)
Figure 6 and Figure 7 show the occurrence of damages of S.obliquus cells after the 
adsorption of copper ions (Cu2+). The cells are shrinking, the cell shape is not flattened and 
the cell wall matrix are broken. The changes in the morphology of the surface is normally 
associated with the cross interference between metal ions and the negatively charged 
functional groups such as carboxyl groups in the cell wall polymers (Sengbusch, P. V. 
2003). 
Figure 8 shows the dryweight obtained at the optimum pH of 6. The dryweigwt for ratio A 
and ratio D are 1.07 x 10-1 and 8.69x10-2, respectively.  The dry weight at pH 6 is higher 
than the dry weight at pH 5 and 7, which are 1.07 x 10-1 mg/mL and 8.69x10-2 mg/mL, 
respectively. Figure 9 shows that the S.obliquus is able to perform an optimum adsorption 
of copper ions at pH 6 and the contact time of 240 minutes. The dry weight of the biomass 
is3.70 x 10-1 mg/mL for ratio A and 2.37 x 10-2 mg/mL for ratio D. 
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Figure 8 Dry weight of S. Obliquus after 
treatment with acidity value variations 
(pH) at temperature (28°C ± 2) and 
contact time (Td) 60 minutes 
 
Figure 9 The dry weight of S. Obliquus 
after treatment with the variation of 
contact time (Td) at temperature (28°C ± 
2) and pH 6 (optimum) 
 
The adsorption processes for ratio C and D fitted the Langmuir isotherm model. The 
isotherm is based on the variation of contact time (Td) (in this research: 60, 120, 180, 240 
and 300 minutes) at the acidity (pH) value of 6 (optimum), the initial concentration of 
copper ions (Cu2+) for the ratio A: 5.05 mg/l and for ratio D: 30.28 mg/l. The data also fittef 
the linear curve of Freundlich isotherm with the R2 value of 0.9961. The Freundlich 
isotherm is used to describe a non-ideal adsorption on the heterogeneous surfaces. 
Heterogeneity can be caused by the differences in functional groups on the surface of the 
adsorbent. Freundlich adsorption isotherms assumed that the adsorption occurs at different 
layers (multilayer) of the adsorbent (Schmul, R, et al., 2001, Raven, J. A., 1984). 
The adsorption processes of C and D fitted the Freundlich isotherms with the n value less 
than ten. It can beconcluded that the adsorption is reversible (Do, 1998). The R2 value of 
the Freundlich isotherm curve for treatment C and D is 0.9844. The Langmuir isotherm 
assumes that the adsorbent surface adsorption has a number of specific points that are 
comparable with the adsorbent surface area and the adsorption occurs only in monolayer. 
According to the theoretical models of adsorption, it is not possible for adsorption process 
to proceed on the surface which has  been occupied by an adsorbate. If the adsorption point 
is saturated and the concentration of the adsorbate is increased, the amount of heavy metal 
ion adsorped is either increased or decreased (Schmul, R, et al., 2001, Raven, J. A., 1984). 
Adsorption kinetics. In this study, the approach in the calculation of kinetic parameter was 
using one order model since the biological process occured mainly  in one order. Based on 
the results of kinetic calculations for treatment A and D, it is obtained that the R2 value of 
0.2486 for treatment A (Figure 10) and 0.336 for treatment D (Figure 11). The ddsorption 
kinetics study aims to know the reaction order of the adsorption process. The prediction 
from the flow of biosorption gives an important information in generating a biosorption 
system of batch scale (Schmul, R, et al., 2001, Raven, J. A., 1984). 
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Figure 10 The kinetics graph-one order of ratio A (waste: nutrition = 1: 3) with initial 
concentration 5.05 mg / l, temperature (28°C ± 2), pH 6 (optimum) and contact time 
(Td) 240 minutes (optimum) 
 
 
Figure 11 The kinetics graph of order one in ratio D (100% waste) with initial 
concentration 30.28 mg/l, temperature (28°C ± 2), pH 6 (optimum) and contact time 
(Td) 240 minute (optimum) 
 
4. CONCLUSION 
S.obliquusable is grown in a waste containing copper heavy metals (Cu2+) either with or 
without the nutrient addition. In conditions of optimum pH 6 and optimum contact time 
(Td) of 240 minute, the removal efficiency of heavy metal ions of copper (Cu2+) 
reached 65.54% ± 8.04 in the solution containing waste and nutrients in the ratio of 1: 3.  
In the solution containing only waste, the removal efficiency was 41.99% ± 1.01.  In 
this study, the effect of heavy metals on S.obliquus cells is shown by the breakong of 
(the destruction) of carboxyl and amine functional groups, as well as as the alkene 
group. The morphological analysis conducted using SEM shows that there is a damage 
on the cells of S.obliquus. The results of this study fitted the Freundlich and Langmuir 
isotherm models with R2 values nearly reaching 1 1. The adsorption kinetics was 
studied the order one kinetics with R2 value of 0.2486 for the solution containing waste 
and nutrients in the ratio of 1:3 and 0.336 for the solution containing only wastewater. 
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